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Disclaimer
This manual has been reviewed and approved for publication by the Office of Ground Water and Drinking Water, the
Office of Research and Development and the 10 EPA Regional Offices. The mention of commercia products does not

constitute endorsement by the U.S. Environmental Protection Agency.

This manual applies specifically to activities conducted by the U.S. EPA. Statesthat adopt this manual must make
appropriate changes so the language applies accurately to their State certification programs.

Regulatory changes made subsequently to the publication of this manual take precedence over this manual.
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Preface

Since 1978, the U. S. Environmental Protection Agency (EPA) has implemented a certification program for laboratories
performing drinking water analysesfor compliance with regulationsissued pursuant to the Safe Drinking Water Act. These
laboratories include EPA Regional laboratories, certain Federal laboratories, laboratories on Indian lands, principal State
laboratoriesin primacy States, and drinking water laboratoriesin non-primacy States. The elements described in this manual
arerequired for EPA programs. Only those elementswhich arein thedrinking water regulationsare mandatory for
the States. However, inorder to provide consistency in how the programisimplemented acrossthe country, the Statesare
encouraged to comply with al requirementsin this manual.

Thisdocument isthe fourth edition of the manual, describing the program'simplementation procedures and technical criteria.
It supersedestheManual for the Certification of L aboratories Analyzing Drinking Water, EPA-570/9-90-008 (April 1990)
and Changes 1 (October 1991) and 2 (September 1992). The effective date of this manual is six months from the date of
publication.

Thisrevisonwas nhecessary to: 1) addressthe reorganization in the EPA Offices; 2) provide more consistency intheway the
programisimplemented; 3) addressthe increased complexity of the revised drinking water regulations; 4) clarify Regional
responsibilities concerning State laboratory certification programs; 5) describe the length of time a laboratory can be
"provisionally certified"; 6) define"interim" certification; and 7) improve feedback to EPA on how laboratories performona
routine basis. This edition resulted from an ongoing review of the laboratory certification program. Itsgoal isto improve
implementation of the SDWA in light of newly approved methodology and additional experience with the program.

Thisdocument was prepared by acommittee chaired by the EPA's Office of Ground Water and Drinking Water (OGWDW)
with participation of the National Exposure Research Laboratoriesin Cincinnati (NERL-Ci) and LasVegas(NERL-LV) and
representatives from the ten U.S. EPA Regions and from the States.

Like previouseditions, thiseditionisinloose-leaf format which will allow the EPA to updateit more easily. Holdersof this
manua should check with the EPA Region or the State Certification Officers to make sure their manual is current.
Additional copies of this manual may be obtained from the U.S. EPA, OGWDW, 26 W M.L. King Dr., Cincinnati, OH,
45268, fax number 513.569.7191. Copies may also be obtained by calling the Safe Drinking Water Hotline at
800.426.4791. The manual is posted on the Internet at www.epa.gov/OGWDW/pubs.html.

To ensure uniformity inthe application of the certification programin al the Regions, internal policy requires EPA to usethe
certification criteriain thismanual for evaluating al public, commercial and State drinking water laboratoriesthat it certifies.
For the purposes of thisdocument, public laboratoriesinclude county, municipal, utility, and Federal. The Agency must also
use this manual to determine the adequacy of State certification programs for drinking water laboratories. States are
encouraged to use the criteriain this manual to evaluate al laboratories that they certify.

Thismanual usestheterms'shall" and "must" interchangesbly to refer to elementsthat arerequired by the National Primary
Drinking Water Regulationsor the approved drinking water methods. Thesetermsare aso used for itemsrequired by EPA
policy or which have universal agreement. Theterm "should" refersto itemsthat EPA highly recommends.
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Chapter |
Introduction

Public water systems serving at least 25 persons or having at least 15 service connections must comply with the Safe
Drinking Water Act (SDWA) and the requirements of the National Primary Drinking Water Regulations (NPDWR) (40 CFR
141). Section 1401(1)(D) of the Act defines a National Primary Drinking Water Regulation to include "criteria and
procedures . . . [for] quality control and testing procedures to insure compliance . . . " 40 CFR 142 sets implementation
requirements.

The regulations governing primacy at 40 CFR 142.10(b)(4) require a State that has primary enforcement responsibility
(primacy) to have laboratory facilities available (the Principal State Laboratory) which have been certified by EPA. In
addition, the regulations governing certification (40 CFR 141.28) require that al testing for compliance purposes be
performed by laboratories certified by the State or by EPA except that turbidity, free chlorine residual, temperature, and pH
may be performed by anyone acceptable to the State. This manual is intended to assist EPA in implementing 40 CFR
142.10(b)(4) by specifying criteriaand proceduresfor certifying principal State laboratories. Stateswith primacy may also
choose to use equivalent criteriaand procedures similar to those in this manual for their own certification programs.

To obtain and maintain primacy, a State must comply with 40 CFR 142.10, which includes the following provisions:

The establishment and maintenance of a State program for the certification of laboratories conducting
andytical measurements of drinking water contaminants pursuant to the requirements of the State primary
drinking water regulations including the designation by the State of a laboratory officer, or officers,
certified by the Administrator, as the official(s) responsible for the State's certification program. The
requirements of this paragraph may be waived by the Administrator for any State where all analytical
measurements required by the State's primary drinking water regulations are conducted at laboratories
operated by the State and certified by the Agency. (40 CFR 142.10(b)(3)(i))

Assurance of the availability to the State of laboratory facilities certified by the Administrator and capable
of performing analytical measurements of all contaminants specified in the State primary drinking water
regulations. .. (40 CFR 142.10(b)(4)).

Reference to the Administrator of EPA also refersto hisor her designee.

The EPA laboratory certification program extends to its Regional laboratories, laboratories on Federa Indian Lands,
principal State laboratoriesin primacy States, and laboratoriesthat perform analyses under the Safe Drinking Water Act in
States without primacy. |If al analyses are not performed in principal State laboratories, primacy States must have a
certification program for certifying other drinking water laboratories.

EPA's National Exposure Research Laboratory in Cincinnati, Ohio (NERL-CIi), is responsible for determining the
certification status for EPA Regional laboratories in microbiology and chemistry. The National Exposure Research
Laboratory in Las Vegas (NERL-LV) has this responsibility for radiochemistry. Regional certification officers are
responsiblefor the certification of the principal State laboratory in each primacy State and are also responsible for certifying
all laboratories on Federal Indian Lands and in non-primacy States. Primacy States with certification programs are
responsiblefor certifying the other drinking water laboratoriesin their State, (i.e., |laboratories other than the principal State
Laboratory).

Regional laboratories must successfully analyze a set of performance evaluation samples (PEs) at least annually for all
regulated contaminants for which they wish to be certified and pass an on-site evaluation at least every threeyears. At least
annually, Principal State laboratories must successfully analyze a complete set of unknown performance evaluation (PE)
samplesfrom asource acceptable to the Region for the contaminantsincluded in the regulationswhich the State has adopted,
and pass an on-site evaluation every threeyears. For radiochemistry certification, satisfactory performance on additional PEs
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may also be required. EPA policy requires the use of the criteriain this manual for the on-site audits of the Regional and
principal State laboratories.

Chapter |1 describes the responsihilities of each of the partiesinvolved in the certification program. Chapter 111 describes
how the program operates. Chapters1V, V and VI cover thetechnical criteriato be used during the on-site evaluation of a
laboratory for chemistry, microbiology, and radiochemistry, respectively. Optional audit formsare also included in Chapters
IV, V and VI. Theappendicesincludethefollowing: arecommended protocol and format for conducting on-ste laboratory
evaluations, which may be used by the laboratory auditors; frequently used abbreviations and definitions; EPA's policy on
third-party auditors; a list of contaminants a principal State laboratory must have the capability to analyze; a list of
contaminants in proposed rules; alist of unregulated chemicals for which systems must monitor under §1445 of the Safe
Drinking Water Act; optional record keeping and data audit procedures; and recommended chain-of-custody proceduresto
be used if necessary.



Chapter 11
Responsibilities

The success of the laboratory certification program depends upon cooperation among the organizations responsible for its
implementation. Withinthe Agency, responsibilitiesfor laboratory certification are shared by the Office of Ground Water
and Drinking Water (OGWDW), the Office of Research and Development (ORD), and the Regional Offices.

Office of Ground Water and Drinking Water (OGWDW) and Office of Research and

Development (ORD)
OGWDW and ORD share the responsihility for developing and implementing the national certification program for
laboratoriesthat analyze drinking water samples and for implementing the Safe Drinking Water Act. These responsibilities
include the following:
- Propose and promulgate regulations;
Assess national laboratory capacity and capability;
Review the EPA Regional certification programs annually and evaluate the resources and personnel available in
each EPA Region to carry out the certification program;
Develop guidance and respond to questions and comments;
Develop technical and administrative certification criteriato support future regulations;
Assess the capacity and capability of the EPA Regional laboratories;
Revise this manual when necessary;
Conduct triennial on-site audits of each Regional laboratory for chemistry and microbiology and principal State
laboratories for radiochemistry (if requested by the Region);
Prepare and distribute performance evaluation (PE) samples (Water Supply Studies) for regulated chemical,
microbiological and radiological contaminants semiannually and evaluate and distribute the results of these studies;
Develop and participate in training courses to support the certification program;
Provide technical assistance to EPA and the States;
Develop and evaluate methods for the analysis of drinking water contaminants.

NERL-LV is the lead organization for managing the certification program for laboratories performing radiochemical
analyses. At the request of a Region, NERL-LV is responsible for conducting triennial on-site audits of principal State
laboratory systems for radiochemistry. In these cases, NERL-LV must report the results of its on-site audits to the
responsible Regional certification authority, who has the final authority to determine certification status.

EPA Regions
The Regions oversee the certification programsin the States. The Regions responsibilities are:

Determine the certification status for the principal State laboratory system in each primacy State;

Coordinate NERL water supply performance evaluation studieswith laboratoriesin the Region (some Regionshave
delegated this responsibility to the States);

Perform an annual review of State certification programs and performance evaluation results and monitor the
adequacy of State programs for certifying laboratories, as described in Chapter 111;

Provide technical assistance to the States EPA-certified drinking water laboratories, as needed;

Managethe certification program for drinking water laboratoriesin non-primacy Statesand on Federal Indianlands
using the criteriain this manual.

This last duty may be performed by the State, but the Region must retain responsibility for the on-site evaluation of the
designated principal State laboratory. Drinking water laboratories may be evaluated by the Region, or under a Region-
approved program carried out by a designated State program. In either case, this manual must be the basis for the on-site
audits, conducted by EPA, of principal State laboratories, laboratories on Federal Indian lands, and drinking water
laboratoriesin non-primacy States.
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The Regional laboratory should maintain certification for as many regulated contaminants as its resources permit. It
enhances both EPA's technical assistance capabilities and credibility with those it certifies. It also ensuresthe laboratory
capability to analyze samples for possible enforcement actions and for States which do not have primacy. Reciprocal
agreements with other regions to share scarce resources may be needed.

Primacy States
Primacy Statesare required to establish and maintain a State program for the certification of laboratories conducting andyses
of drinking water compliance samples, unless all compliance samples are analyzed in the State laboratory.

The States must designate a certification officer or officers, certified by the EPA administrator or hisor her designeeasthe
person responsible for the certification program.

States are responsible for the certification of the public and private laboratories in their State. This includes auditing the

laboratories and reviewing the PE data. States should also provide technical assistance to laboratories. They may also
choose to certify laboratories outside their State either by an on-site evaluation or reciprocity.
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Chapter 111
I mplementation

Evaluation of Certification Programs

The Regions and OGWDW should monitor the certification programs under their purview annually. The adequacy of
programsfor certifying laboratoriesis evaluated by assessing each program's scope, staffing, resources, policy, procedures,
and effectiveness. This should be done in person during an on-site audit when possible and at least by means of a
questionnaire in the other years. The adequacy of these essential program elements is evaluated by:

Reviewing the program's plan , responsibilities, organizational structure, staff (including educational background
and experience), scope and description of the certification process, downgrading criteriaand processes, and use of
PE samples;

Requesting an annual program report that includes program highlights, training, continuing education efforts,
number of on-site evaluations performed, listing of laboratories certified by discipline or contaminant, and any
certification downgrading or upgrading actions along with reasons for those actions;

Observing on-site audits of drinking water laboratories to alow EPA Regional certification officersto evaluate
specific elements of the State certification program;

Encouraging State and Regional laboratory auditorsto observe on-ste audits of their own and other laboratoriesas
on-the-job training;

Sponsoring annual meetings of certification officers to discuss program issues, policies, and problems. Key
Regional, NERL, and OGWDW and State personnel should be invited to participate.

Requirementsfor Certification of Laboratories

In order to be eligible to analyze compliance samples under the Safe Drinking Water Act, Regional and Principal State
laboratories should meet the minimum criteria specified in this manual, should pass an on-site audit at least once every three
years, and for chemistry must satisfactorily analyze a set of PE samplesor other unknown test samplesannually. EPA policy
also requiresthat microbiology and radiochemistry laboratories also successfully analyze PE samples. For thoselaboratories
certified for radiochemistry, satisfactory performance on additional PE samples may also be necessary.

Individual(s) Responsible for the Certification Program

NERL (Ci) and NERL (LV) areresponsiblefor certifying the regional laboratories, the Regionsare responsible for certifying
their state laboratories, and the States are responsible for certifying private laboratories.

The certification program personnel in each Region should consist of the certification authority(s) (CA), the certification
program manager(s), and a certification team comprised of certification officers (CO) and technical experts. Additiond third
party auditors and experts may be used. However, third parties must have no authority for certification decisions. Third
party auditing is discussed in Appendix D.

The Certification Authority (CA) is the person who has signature authority for al certification decisions. Thisisthe
Director, NERL-Ci and NERL-LV and inthe Regions, it isthe Regional Administrator. The CA may delegate thisauthority
to alower level.

Each EPA Regional Administrator or designee should appoint, by memo, an individual to manage the drinking water
laboratory certification activitiesin that Region. Thispersonisthe Certification Program Manager. Thisindividual(s)
should be experienced in quality assurance, hold at least a bachelor's degree or have equivalent experience in either
microbiology, chemistry, radiochemistry or arelated field and have sufficient administrative and technical stature to be
considered a peer of the directors of the laboratories being audited. It is the responsibility of the certification program
manager to assure that the Regiond certification program meets the requirements of this manual.

40 CFR 142.10(b)(3)(i) requires Primacy States to designate a person certified by the Administrator as the official

-1



responsible for the State's certification program. This person would be the State certification authority.

On-Site Laboratory Audit Team

The certification program manager should establish one or more teams of certification officers and auditors to audit
laboratories. It isthe responsibility of these teamsto performthe on-sitelaboratory audits, review the laboratory PE dataand
make recommendations to the CA concerning the certification status of the laboratories.

Team members should be experienced professionals, hold at least abachelor's degree or equivalent education/experiencein
the discipline (chemistry, radiochemistry, microbiology or arelated field) for which they certify, and have recent laboratory
experience.

Team members should also have experience in laboratory evaluation and quality assurance, be familiar with the drinking
water regulationsand datareduction and reporting techniques, betechnically conversant with the analytical techniques being
evaluated and be able to communicate effectively, both orally and in writing.

The on-site team should include at least one CO knowledgeable in each area being audited (e.g., inorganic and organic
chemistry, radiochemistry and microbiology). EPA policy requires COs to successfully complete the appropriate EPA
laboratory certification course.

State certification programs may employ third party auditors who have passed the EPA certification officers training course
(see Appendix D) and meet all the qualificationslisted above. Although these third parties may be used to assist the State
certification officers, they may not make final certification decisions. These decisions rest with the State.

In areas where experience does not exist within the certification team (e.g., asbestos), outside expert assistance may be
obtained in the needed areasto assist the on-siteteam. Outside expertswho have not attended the EPA certification officer
training must be accompanied by a certification officer. When using third party experts, it is critical to avoid conflicts of
interest. A third party auditor who in any way standsto benefit by the certification status of the laboratory audited may not be
used.

Plansfor Certification of Laboratories
The certification authority should develop plans for certifying drinking water laboratories under her/his authority. Written
plans should include the following:

Documentation of certification authority and certification officers and their education/experience;
Schedules of laboratories to be audited;

Specific types of analyses to be examined;

Protocol to be followed;

Strategy for assessing laboratory performance (e.g., PEs, data audits, etc.);

Plans for providing technical assistance to laboratories which need upgrading.

Principal State Laboratories

To recelve and retain primacy, the State must have the availability of laboratory facilities certified by the EPA and capable of
performing analytical measurements for all the contaminants specified in the State Primary Drinking Water Regulations.
Thislaboratory or laboratories are considered the Principal State L aboratory and are certified by the Region either directly or
through areciproca agreement.

Certification Process
The certification process begins when the laboratory director makes a formal request to the certification authority to be
certified. Thisapplication may be one of the following:

A request for firgt-time certification for microbiology, chemistry, or radiochemistry;

A request for certification to analyze additional or newly regulated contaminants,

A request to reapply for certification after correction of deficiencieswhich resulted in the downgrading/revocation
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of certification status.

The response to aformal application for any of the above requests should be given within 30 days. At thistime amutually
agreeable date and time should be set for the on-sitelaboratory audit. Therecommended protocol for conducting these audits
isgivenin Appendix B. If thisis not afirgt-time certification, an on-site visit may not be necessary.

Drinking water laboratories should verify that they plan to analyze drinking water sampleswhen they request certification. If
a laboratory has not been analyzing drinking water samples and does not plan to, the Region or State may choose not to
renew their certification.

Types of Certification
After review of PE sample results and an on-site visit, the certification authority should provide awritten report within 45
days and classify the laboratory for each contaminant or group of contaminants according to the following rating scheme:

Certified - alaboratory that meetsthe minimum requirements of thismanual and all applicable regulatory requirements.
"Certified" status may not be granted to any laboratory that has not met performance criteria specified in the National
Primary Drinking Water Regulations (NPDWR) and within the policy required by their certification authority.

Provisionally Certified - alaboratory that has deficienciesbut demonstratesitsability to consistently produce valid data
within the acceptance limits specified in the NPDWR, and within the policy required by their certification authority. A
provisionally certified laboratory may analyze drinking water samples for compliance purposes. Provisional
certification may not be given if the evaluation team believes that the laboratory cannot perform an analysiswithin the
acceptance limits specified in the regulations.

Not Certified - alaboratory that possesses major deficiencies and, in the opinion of the Certification Authority, cannot
consistently produce valid datawithin the acceptance limits specified in the NPDWR and within the policy described by
their certification authority.

I nterim Certification - interim certification may be granted in certain circumstanceswhen it isimpossible or unnecessary to
perform an on-site audit. Interim certification status may be granted only when the CA judges that the laboratory has the
appropriate instrumentation, is using the approved methods, has adequately trained personnel to perform the analyses, and
has satisfactorily analyzed PE samples, if available, for the contaminantsin question. PE samplesfrom acommercia vendor
may be used. The CO should perform an on-site audit as soon as possible but in no case later thanthreeyears. Anexample
of a situation where this type of certification is warranted might be a laboratory that has requested certification for the
analysis of additional analytesthat involves use of amethod for which it already has certification or avery similar method.
The CO should review the laboratory's quality control data before granting this type of certification.

Primacy

Primacy Statesinwhich all drinking water compliance analyses arenot conducted at State operated laboratories, arerequired
to establish acertification program for drinking water laboratories [see 40 CFR 142.10(b)(3)(i)]. All States, however, are
encouraged to develop such programs. EPA encouragesthe Statesto base certification of drinking water laboratories either
upon criteria contained in thismanual or upon state-developed equivalentsthat are at least as stringent asthismanual. All
state certification programs must require compliance with al provisions of the National Primary Drinking Water
Regulations. Those states required by regulation to develop a certification program must designate "alaboratory officer or
officers, certified by the [Regional] Administrator [or his or her designee], as the official(s) responsible for the State's
certification program.” (40 CFR 8142.10(3)(i)).

Drinking Water Laboratories

Any laboratory which analyzes drinking water compliance samplesis considered adrinking water laboratory for the purpose
of certification. This includes Federal laboratories that analyze compliance samples and other laboratories that analyze
compliance samples for Federal facilities. All such laboratories must be certified by the State or EPA. |If requested by the
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State, a Region may certify Federal laboratoriesin its Region.

The Region should certify individual laboratories on Federal Indian lands, if requested by the tribal chairperson. These
laboratories must meet the same criteria for certification as specified in the NPDWR and this manual.

The criteria, procedures, and mechanism EPA usesto certify municipal or private drinking water laboratoriesarethe same as
those for principal state laboratories.

Other Considerationsfor Laboratory Certification

Laboratory Personnel

The laboratory should have sufficient supervisory and other personnel, with the necessary education, training, technical
knowledge and experience for their assigned functions.

Laboratory Director/Manager or Technical Director

The laboratory director/manager should be a qualified professional with the technical education and experience and
managerial capability commensurate with the size/type of the laboratory. The laboratory director/manager is ultimately
responsible for ensuring that all laboratory personnel have demonstrated proficiency for their assigned functionsand that all
data reported by the laboratory meet the required quality assurance (QA) criteria and regulatory requirements.

Quality Assurance Officer/Manager

The QA officer/manager should be independent from the laboratory management if possible and have direct accessto the
highest level of management. The QA officer/manager should have a bachelor's degree in science, training in quality
assurance principles commensurate with the size and sophistication of the laboratory and at least one year of experiencein
quality assurance/control. The QA officer/manager should have at least aworking knowledge of the statistics involved in
quality control of laboratory analysis and a basic understanding of the methods which the laboratory employs.

Laboratory Quality Assurance Plan

All laboratories analyzing drinking water compliance samples must adhere to the QC procedures specified in the methods.
This is to ensure that routinely generated analytical data are scientifically valid and defensible and are of known and
acceptable precision and accuracy. To accomplish these goals, each laboratory should prepare awritten description of its
QA activities (a QA plan). It is the responsihility of the QA manager to keep the QA plan up to date. All laboratory
personnel must be familiar with the contents of the QA plan. This plan should be submitted to the auditorsfor review prior
to the on-site visit or should be reviewed as part of the on-site visit.

Thelaboratory QA plan should be aseparately prepared text. However, documentation for many of the listed QA planitems
may be made by reference to appropriate sections of thismanual, thelaboratory's standard operating procedures, (SOPSs) or
other literature (e.g., promulgated methods, Standard Methods for the Examination of Water and Wastewater, etc.). The
QA Plan should be updated as necessary.

At aminimum, the following items should be addressed in each QA plan:
1 Laboratory organization and responsibility
include a chart or table showing the laboratory organization and lines of responsibility, including QA managers;
list the key individuals who are responsible for ensuring the production of valid measurements and the routine
assessment of measurement systems for precision and accuracy (e.g., who is responsible for internal audits and
reviews of the implementation of the plan and its requirements);
reference the job descriptions of the personnel and describe training to keep personnel updated on regulations and
methodology, and document that laboratory personnel have demonstrated proficiency for the methodsthey perform.
2. Process used to identify clients Data Quality Objectives
3. SOPswith dates of last revision
?  keepalist of SOPs
? ensurethat current copies of SOPs arein the laboratory and in the QA Managersfiles;
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? ensurethat SOPs are reviewed annually and revised as changes are made;

?  ensurethat SOPs have signature pages and revisions dated.

Field sampling procedures
describethe process used to identify sample collectors, sampling procedures and locations, required preservation,
proper containers, correct sample container cleaning procedures, sample holding timesfrom collectionto analysis,
and sample shipping and storage conditions;
ensure that appropriate forms are legibly filled out inindelible ink or hard copies of electronic data are available.
See Chapters1V, V, and VI for specific itemsto be included;
describe how samples are checked when they arrive for proper containers and temperature and how samples are
checked for proper preservation (e.g., pH, chlorine residual) before analysis;
ensure that sampling protocol is written and available to samplers.

Laboramory sample handling procedures
use bound laboratory note books, filled out in ink; entries dated and signed (A secure, password protected,
electronic data base is acceptable);
store unprocessed and processed samples at the proper temperature, isolated from laboratory contaminants,
standards and highly contaminated samples and, sometimes, each other; holding times may not be exceeded;
maintainintegrity of al samples, (e.g., by tracking samplesfrom receipt by laboratory through analysisto disposal);
require Chain-of-Custody procedures for samples likely to be the basis for an enforcement action (see Appendix
A);
specify criteriafor rejection of sampleswhich do not meet shipping, holding time and/or preservation requirements
and procedures for notification of sample originators.

. Cdlibration procedures for chemistry and radiochemistry (may reference SOP)

specify type of cdibration used for each method and frequency of use;

describe standards' source, age, storage, labeling;

perform data comparability checks;

use control charts and for radiochemistry, report counting errors with their confidence levels.

. Analytical procedures (may reference SOP)

cite complete method manual;
describe quality control procedures required by the methods that must be followed.
Data reduction, validation, reporting and verification (may reference SOP)
describe datareduction process: method of conversion of raw data to mg/L, picocuries/L, coliforms/100 mL, etc.;
describe data validation process;
describe reporting procedures, include procedures and format;
describe data verification process,
for radiochemistry, describe reporting of counting uncertainties and confidence levels;
describe procedure for data corrections.
Type of quality control (QC) checks and the frequency of their use (see Chapters1V, V and V1).(may reference SOP)
Parameters for chemistry and radiochemistry should include or reference:
instrument performance check standards;
frequency and acceptability of method detection limit (MDL) calculations;
calibration, internal and surrogate standards;
laboratory reagent blank, field reagent blank and trip blank;
field and laboratory matrix replicates,
quality control and performance evaluation samples;
laboratory fortified blank and laboratory fortified sample matrix replicates;
initial demonstration of method capability and use of control charts;
qudlitative identification/confirmation of contaminants.

Parameters for microbiology should include or reference:
positive and negative culture controls;
confirmation/verification of presumptive total coliform positive samples;
sterility controls;
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performance evaluation and quality control samples.
10. List schedulesof internal and external system and data quality audits and inter laboratory comparisons (may reference
SOP)
11. Preventive maintenance procedures and schedules
describe location of instrument manuals and schedules and documentation of routine equipment maintenance;
describe availahility of instrument spare partsin the laboratory;
list any maintenance contractsin place.
12. Corrective action contingencies
describe response to obtaining unacceptable results from analysis of PE samples and from internal QC checks;
name persons responsible for the various corrective actions;
describe how corrective actions taken are documented;
13. Record keeping procedures
describe procedures and documentation of those procedures;
list length of storage, media type (electronic or hard copy);
describe security policy of electronic databases.

If a particular item is not relevant, the QA plan should state this and provide a brief explanation. A laboratory QA plan
should be responsiveto the above itemswhile remaining brief and easy to follow. Minimizing paperwork, whileimproving
dependahility and quality of data, are the intended goals.

Performance on Routine Water Samples

Each certification authority should develop astrategy to assesslaboratory performance on routine water samplesaspart of its
certification program. This strategy may include one or more of the following approaches or some other approach: blind
audit samples; analysis of an unknown sample during the on-site evaluation; a split sample programwith thelaboratory; a
dataaudit; or observation of daily routine during an on-sitevisit. Each Certification Authority should develop awritten plan
that addressesthisissue. The Regional planisapproved by OGWDW with NERL concurrence. The State planisapproved
by the Region.

Chain-of-Custody Procedures

Certified laboratories, when requested to process a sample for possible legal action against a supplier, should use an
adequate chain-of-custody procedure. Anexample of such aprocedureisfound in Appendix A. The State or Region should
seek input from its attorney general's office to ensure that the laboratory's procedures are adequate. The procedure used
should be documented.

Requirementsfor Maintaining Certification Status

Performance Evaluation (PE) Samples

All certified drinking water laboratoriesmust satisfactorily analyze PE samplesor other unknown test samplesto maintain
certification for inorganic and organic contaminants. Currently, the regulations stipulate that if alaboratory satisfactorily
analyzes 80% of theregulated Volatile Organic Chemicals, it may be certified for all of them (except vinyl chloridewhichis
certified separately). If the VOCsare provided in more than one vial, they must be considered collectively. However, it is
recommended that a laboratory not be certified for a particular VOC which is unsatisfactorily analyzed two times in
succession.

If thelaboratory does not analyze the PE sample, or other unknown test sample, within the acceptance limits specified inthe
regulations, or within policy described by their certifying authority, the certifying authority must follow the procedure
discussed in the section entitled, "Criteria and Procedures for Downgrading/Revoking Certification Status."

If alaboratory wishesto be certified for a contaminant by more than one method, it should analyze the PE samples by each
method for which it wishesto be certified. 1f the PE provider cannot accommodate PE data by more than one method, the
additional data should be submitted directly to the certification officer. The methodslisted onthelaboratory's certification
certificate must be the methods by which the PE samples were analyzed.
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The laboratory should be able to provide documentation to the certification authority that the person(s) analyzing any PE
sampleis alaboratory employee who routinely analyzes drinking water compliance samples.

To maintain certification in radiochemistry, NERL-LV requireslaboratoriesto participate satisfactorily inthe NERL-LV PE
program.

Methodology
Laboratories must use the methods specified in the drinking water regulationsat 40 CFR part 141 These methodsarelisted
in Chapters 1V, V, VI, and Appendix G.

Notification of Certifying Authority (CA) of Major Changes

Certified laboratories should notify the appropriate CA (Regiona Administrator or designee or the appropriate NERL ) in
writing, within 30 days of major changesin personnel, equipment, or laboratory location. A major change in personnel is
defined astheloss or replacement of the laboratory supervisor or asituation inwhich atrained and experienced analyst isno
longer available to analyze a particular parameter for which certification has been granted. The CA should discuss the
situation with the laboratory supervisor and establish a schedule for the laboratory to address major changes. If the CA
determines that the laboratory can no longer produce valid data, the CA should follow the procedure for revocation of
certification.

On-Site Evaluation

The CA should be satisfied that alaboratory ismaintaining the required standard of quality for certification. Normally, this
should be based on arecommendation from an on-site evaluation. If the laboratory undergoesamajor change, however, or if
it failsa PE sample or other unknown test sample, the CA should consider conducting an evaluation before the usual three
year period has expired.

Criteria and Proceduresfor Downgrading/Revoking Certification Status

Criteria for Downgrading Certification Status

A laboratory should be downgraded to "provisionaly certified" statusfor acontaminant or group of contaminantsfor any of
the following reasons:

Failureto analyze a PE sample at least annually within the acceptance limits specified inthe regulations, or, if there
are no requirements specified in the regulations, within policy described by their certifying authority;

Failure of acertified laboratory to notify the CA within 30 days of major changes (e.g., in personnel, equipment, or
laboratory location);

Failureto satisfy the CA that the laboratory ismaintaining the required standard of quality, based upon an EPA on-
Site evaluation;

Failure to report compliance data to the public water system or the State drinking water program in a timely
manner, thereby preventing compliance with Federal or State regulations and endangering public health. Data
which may cause the system to exceed an MCL should be reported as soon as possible.

Proceduresfor Downgrading to " Provisionally Certified" Status

If alaboratory is subject to downgrading on the basis of the above indicated criteria, the CA should notify the laboratory
director or owner of itsintent to downgrade (by registered or certified mail) within 14 days from becoming aware of the
stuation warranting downgrading. Thelaboratory director should review the problems cited and, within 30 days of receipt of
theletter, send aletter to the CA specifying what immediate corrective actions are being taken and any proposed actionsthat
need the concurrence of the CA. The CA should consider the adequacy of the response and notify the laboratory in writing
(by registered or certified mail) of its certification status within 14 days of receipt of itsresponse. The CA should follow up
to ensure that corrective actions have been taken.
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If alaboratory fails to analyze a PE or other unknown sample within the acceptance limits, the CA should not downgrade
certification if the laboratory identifies and correctsthe problemto the CA's satisfaction within 30 days of being notified of
thefailure. If, after areview of the submitted information, the CA determinesthat the laboratory need not be downgraded,
then within 30 days of this decision, the CA should send the laboratory another unknown sample containing the failed
contaminant. If thelaboratory analyzesthis second unknown sample within the acceptance limits established by the EPA or
State (using the most recent PE summary statistical compilations), the laboratory should not be downgraded. If the
laboratory failsto analyze this second unknown sample within the established limits, the CA should downgradethe laboratory
to "provisiondly certified" status and notify the laboratory within 14 days (by registered or certified mail). Laboratories
should be downgraded only for the analyte failed, except where EPA/State certifies a group of related analytes based on a
limited number of analytes in the group. (See "Periodic Performance Evaluation Samples' for additional information.)

During any phase of this procedure, a laboratory may request that the EPA or State provide technical assistance to help
identify and resolve any problem.

Oncethe CA notifiesalaboratory, inwriting, that it has been downgraded to "provisionally certified" statusfor procedural,
administrative, equipment or personnel deficiency, the laboratory should correct its problemwithin three months (sx months
for major equipment replacement). If thelaboratory was downgraded to "provisionaly certified" status because of afailureto
analyze a PE sample (or other unknown test sample) within the acceptance limits specified in the regulations, or within policy
required by their certifying authority, the laboratory should correct its problems and satisfactorily analyze another PE sample
(or other unknown sample) within one month of receipt of the second PE sample. A provisionally certified laboratory may
continue to analyze samples for compliance purposes, but should notify its clients of itsdowngraded status and provide that
information, in writing, on any report.

Criteria for Revoking Certification Status
A laboratory shall be downgraded from certified, provisionally certified or interim certified statusto "not certified" for a
particular contaminant analysis for the following reasons:

Submission of a PE sample to another laboratory for analysis and reporting the data asits own;

Falsification of data or other deceptive practices;

Failure to use the analytical methodology specified in the regulations;

For provisionally certified laboratories, failure to successfully analyze a PE sample or any other unknown test
sample for a particular contaminant within the acceptance limits specified;

For provisionally certified laboratories, failure to satisfy the CA that the laboratory has corrected deviations
identified during the on-site evaluations;

For provisionally certified laboratories, persistent failure to report compliance datato the public water sysemor the
State drinking water program in a timely manner thereby preventing compliance with Federal and/or State
regulations and endangering public health. Datawhich may causethe systemto exceed an MCL should be reported
as soon as possible.

Procedures for Revocation

The CA should notify the laboratory, in writing (by registered or certified mail) of the intent to revoke certification. If the
laboratory wishesto challenge this decision, a notice of appeal should be submitted in writing to the CA within 30 days of
receipt of the notice of intent to revoke certification. If no notice of appeal isfiled, certification shall be revoked.

The notice of appeal should be supported with an explanation of the reasons for the challenge and must be signed by a
responsible official fromthe laboratory such asthe president/owner for acommercial laboratory, or thelaboratory supervisor
in the case of amunicipal laboratory or the laboratory director for a State or Regiona laboratory.

Within 30 days of receipt of the appeal, the CA should make adecision and notify the laboratory inwriting (by registered or

certified mail). Denial of the appeal shall result inimmediate revocation of the laboratory's certification. Once certification
is revoked, alaboratory may not analyze drinking water samples for compliance until its certification has been reinstated.
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If the appeal is determined to be valid, the CA should take appropriate measures to reevaluate the facility and notify the
laboratory, in writing (by registered or certified mail), of its decision within 30 days of the reevaluation.

Reinstatement of Certification

Through awritten request, alaboratory may seek reinstatement of certification, when and if the laboratory can demonstrateto
the CA's satisfaction that the deficiencies which produced provisionally certified status or revocation have been corrected.
This may include an on-site evaluation, successful analysis of unknown samples or any other measure the CA deems

appropriate.

Reciprocity

Reciprocity, mutually acceptable certification among Regions and/or primacy States, is strongly endorsed by EPA asahighly
desirable element in the certification program for drinking water laboratories. EPA also believes that use of athird party
auditing agent by more than one State could promote reciprocity. (See Appendix D)

States are encouraged to adopt provisions in their laws and regulations to permit reciprocity. Even though ultimate
responsibility for reciprocal certification resdeswith the Regions and primacy States, the States may ask for the assistance of
EPA in cases involving clarification of what should be considered in a reciprocal agreement. Such requests should be
submitted to the Region or OGWDW through the Region.

Training
Training isanintegral part of thelaboratory certification processfor personnel conducting on-steevaluations of laboratories
on behalf of either the Regional Office or a primacy State.

EPA policy requiresthat all Regiona certification officers must initially pass the appropriate EPA laboratory certification
training courses for the discipline for which they certify (chemistry, radiochemistry or microbiology). All laboratory auditors
should be experienced professionals and have at least abachelor'sdegree or equivalent education/experiencein the discipline
for which they certify and recent laboratory experience in the field for which they audit laboratories. Third party auditors
(see Appendix D) must also passthe EPA certification training course. Outside experts, retained for their knowledge in a
limited area (e.g., asbestos) are not required to passthe laboratory certification courseif they are used as part of an on-site
audit team which includes a certification officer. Periodic training for both laboratory auditors and analysts should be
provided by the Regions. Certification officers should attend refresher training programs at least every five yearsto keep
their knowledge of the methods and the drinking water program current. 1t ishighly recommended that certification officers
have recent bench experience in the methods for which they certify. OGWDW will notify certification officers of major
updates/changes to EPA's certification program. It is recommended that the States use these same criteria in their
certification programs.

Alternate Analytical Techniques

EPA approves analytical methodsfor al regulated drinking water contaminants. A regulation for aparticular contaminant
will include approval of one or more methodsthat must be used to determine that contaminant. Subsequent to publishing a
rule (promulgation), the Agency may approve new methods or modifications of EPA approved methodsthrough another rule.
"With the written permission of the State, concurred in by the Administrator of the USEPA, an dternate analytical technique
may be employed. An alternatetechnique shall be accepted only if it is substantially equivalent to the prescribed test in both
precision and accuracy as it relates to the determination of compliance with any MCL."(CFR 141.27(a)

Anyone can request that EPA approve a new method or modification of amethod already approved by EPA, by submitting
EPA-specified data and other information to the Director, Analytical Methods Staff, Office of Science and Technology
(M$4303), Office of Water, USEPA, 401 M Street, SW, Washington DC 20460. EPA will evaluate the material to
determine whether the method meets EPA criteria. |If a method meets the specified criteria, it will be approved. This
involves aformal proposal in the Federal Register, public comment, and finally (unless otherwise indicated by the public
comments or other new information), promulgation in the Federal Register. Once approved (i.e., promulgated), any
laboratory may use the method.
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Chapter 1V
Critical Elementsfor Chemistry

1. Personne

1.1  Laboratory Supervisor

The laboratory supervisor should have at least a bachelor's degree with amajor in chemistry or equivalent and at least one
year of experienceinthe analysisof drinking water. Thelaboratory supervisor should have at least aworking knowledge of
quality assurance principles. Thelaboratory supervisor hasimmediate responsibility to insurethat all laboratory personnel
have demonstrated their ability to satisfactorily performthe analysesto which they are assigned and that all datareported by
the laboratory meet the required quality assurance and regulatory criteria.

1.2  Laboratory Analyst

Thelaboratory analyst should have at least abachelor's degree with amajor in chemistry or equivalent and at least one year
of experienceinthe analysis of drinking water. If theanalyst isresponsiblefor the operation of analytical instrumentation, he
or she should have completed specialized training offered by the manufacturer or another qualified training facility or served
a period of apprenticeship under an experienced analyst. The duration of this apprenticeship is proportiona to the
sophistication of theinstrument. Data produced by analysts and instrument operators while in the process of obtaining the
required training or experience are acceptable only when reviewed and validated by afully qualified analyst or the laboratory
supervisor.

Before beginning the analysis of compliance samples, the analyst must demonstrate acceptable resultsfor blanks, precision,
accuracy, method detection and specificity and satisfactory analysis on unknown samples.

1.3  Technician
The laboratory technician should have at least a high school diploma or equivalent, complete a method training program
under an experienced analyst and have six months bench experience in the analysis of drinking water samples.

Before beginning the analysis of compliance samples, the technician must demonstrate acceptable results for blanks,
precision, accuracy, method detection and specificity and satisfactory analysis on unknown samples.

1.4  Sampling Personnel
Personnel who collect samples should have been trained in the proper collection technique for all types of samples which
they collect. Their technique should be reviewed by experienced sampling or laboratory personnel.

1.5 Waiver of Academic Training Requirement
The certification officer may waive the need for specified academic training, on acase-by-case basis, for highly experienced
analysts.

Training records should be maintained for all personnel. These should include all job related formal training taken by the
analyst which pertainsto any aspect of his’her responsihilities, including but not limited to analytical methodology, laboratory
safety, sampling, quality assurance, data analysis, etc.

2. Laboratory Facilities

The analysis of compliance samples should be conducted in alaboratory where the security and integrity of the samplesand
thedatacan be maintained. The laboratory facilities should be clean, have adequate temperature and humidity control, have
adequate lighting at the benchtop and must meet applicable OSHA standards. The laboratory must have provisionsfor the
proper storage and disposal of chemical wastes. The appropriate type of exhaust hood is required where applicable.

There should be sufficient bench space for processing samples. Workbench space should be convenient to sink, water, gas,
vacuum and electrica sourcesfreefromsurges. |nstruments should be properly grounded. For safety reasons, inorganic and
organic facilities should be in separate rooms; organic analysis and sample extraction should also be separated to prevent
cross contamination. The analytical and sample storage areas should beisolated from all potential sources of contamination.
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There should be sufficient storage space for chemicals, glassware and portable equipment, sufficient floor and bench space
for stationary equipment and areas for cleaning materials.

3. Laboratory Equipment and I nstrumentation

Thelaboratory must have the instruments and equipment needed to perform the approved methodsfor which certification has
been requested. The checklist on page 43 of this chapter provides more information on the necessary equipment. All
instruments should be properly maintained and calibrated.

4. General Laboratory Practices

41  General
4.1.1 Chemicals/reagents: Chemicals and reagents used must meet the specifications in the method. If not
specified, then "Analytical reagent grade" (AR) or American Chemical Society (ACS) grade chemicals or better
should be used for analysesin certified laboratories. Consult Sandard Methods for the Examination of Water and
Wastewater, 18th Edition, part 1070 for more detailed information on reagent grades.

4.2  Inorganic Contaminants
4.2.1 Reagent water: Thelaboratory should have a source of reagent water having aresistance value of at least 0.5
megohms (conductivity lessthan 2.0 micromhos/cm) at 25°C. High quality water meeting such specifications may be
purchased from commercial suppliers. Quality of reagent water isbest maintained by sealing it fromthe atmosphere.
Quality checksto meet specifications above should be made and documented at planned intervalsbased onuse. This
planned interval should not exceed one month. Individual analytical methods may specify additional requirementsfor
the reagent water to be used.

4.2.2 Glasswar epreparation: Specific requirementsin the methodsfor the cleaning of glassware must be followed.

If no specificationsare listed, then glassware should be washed in awarm detergent solution and thoroughly rinsed
first with tap water and then with reagent water. Thiscleaning procedureissufficient for general analytical needs. It
is advantageous to maintain separate sets of suitably prepared glassware for the nitrate, mercury, and lead analyses
due to the potentia for contamination from the laboratory environment. Refer to Table V-1 for a summary of
glassware cleaning procedures.

4.3  Organic Contaminants
4.3.1 Reagent water: Reagent water for organic analysis must be free from interferences for the analytes being
measured. It may be necessary to treat water with activated carbon to eliminate all interferences. If individua
methods specify additional requirements for the reagent water to be used, these must be followed.

4.3.2 Glassware preparation:  Glassware cleaning requirements specified in the methods must be followed.
Table V-1 summarizes the cleaning procedures specified in the EPA methods.

44  Laboratory safety

While safety criteriaare not an aspect of laboratory certification, laboratory personnel should apply general and customary
safety practices asapart of good laboratory practices. Each laboratory is encouraged to have a safety plan as part of their
standard operating procedure which includes personnel safety, training and protection. Where safety practices areincluded
in an approved method (i.e., 515.1), they must be followed. See Standard Methods for the Examination of Water and
Wastewater, part 1090 for a discussion of laboratory safety.

45  Quality Assurance

Laboratories should maintain current Quality Assurance Plansas described in Chapter 3. All laboratory activitiesincluding
sampling, test methods, instrument operation, data generation and corrective action should be described inthe Plan. Plans
should be available to all personnel.

5. Analytical Methods
5.1 General
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A list of approved methods for inorganic and organic contaminants can be found in Tables V-2 and 1V-3, respectively.
Methods manuals should be available in-house. Allowed modification to the methods should be documented. All procedura
stepsin these methods are considered requirements. Other methods cannot be used for compliance samples unless approval
has been granted by the Agency. Contact the appropriate certifying authority for an alternate test procedure application.
Application for the use of an alternate method may require acceptable comparability data. Table 1V-4 lists the methods
which must be used for contaminants which are regulated for monitoring only (haveno MCLs). TablelV-5 ligsthe methods
which must be used for the analysis of disinfectants. Recommended methodsfor Secondary contaminantsarelisted in Table
IV-6. For more information, see Appendix H, section 2.1

5.2  Analyses approved by the State
Measurements for turbidity, pH, temperature, residual disinfectant, calcium, orthophosphate, silica, akalinity, and
conductivity need not be made in certified laboratories, but may be performed by any persons acceptable to the State.
However, approved methodology must be used (Tables1V-2-5). The State should institute a quality assurance programto
assure vaidity of data from these measurements.
5.2.1 Turbidity standards: Sedled liquid turbidity standards purchased from theinstrument manufacturer should be
calibrated against properly prepared and diluted formazin or styrene divinylbenzene polymer standards at least every
four months in order to monitor for any eventual deterioration. This calibration should be documented. These
standards should be replaced when they do not fall within 15% of the concentration of the standard. Solid turbidity
standards composed of plastic, glass, or other materials are not reliable and should not be used.

5.2.2 Residual chlorinestandards: |If visual comparison devices such as color wheels or sealed ampules are used
for determining free chlorine residual, the standardsincorporated into such devices should be calibrated at least every
six months. These calibrations should be documented. Directions for preparing temporary and permanent type
visual standards can be found in Method 4500-CI-G, of Standard Methods for the Examination of Water and
Wastewater, 18th Edition, 1992. By comparing standards and plotting such a comparison on graph paper, a
corrective factor can be derived and applied to future results obtained on the now calibrated apparatus.

6. Sample Collection, Handling, and Preservation

The manner in which samples are collected and handled is critical to obtaining valid data. It is important that a written
sampling protocol with specific sampling instructions be available to and used by sample collectors and available for
ingpection by the certification officer. (Appendix A, Chain-of-Custody).

6.1  Rejection of Samples

Thelaboratory must reject any sample taken for compliance purposes which does not meet the criteriain 6.2 through 6.6 and
notify the authority requesting the analyses. See Appendix H section 1.3.

6.2  Sample Containersand Preservation

Thetype of sample container and the required preservative for each inorganic and organic chemical contaminant arelistedin
TablelV-7. Theuseof "blueice" isdiscouraged becauseit generally does not maintain the temperature of the sample at 4C
or less. If blueiceisused, it should be frozen at the time of sampling, the sample should be chilled before packing, and
special notice must be taken at sample receipt to be certain the required temperature (4C) has been maintained.

6.3 Maximum Holding Times
Samples must be analyzed within the maximum holding times listed in Table 1V-7.

6.4  Sample Collection and Transport

Theremust be strict adherenceto correct sampling procedures, complete identification of the sample, and prompt transfer of
the sampleto the laboratory. When the laboratory is not responsible for sample collection and transport, it must verify that
the paperwork, preservatives, containers and holding times are correct or reject the sample. For more information, see
Appendix H, section 1.0.

6.5  Sample Collector
The sample collector should betrained in sampling procedures and have complete written sampling instructions (SOPs) for
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each type of sample to be collected. The sampler should be able to demonstrate proper sampling technique.

6.6  Sample Report Form

The samplereport form should containthe I D, location, date and time of collection, collector's name, preservative added and
shipping requirements, container and volume, sample type, analysis, and any special remarks concerning the sample.
Indelible ink should be used. See Appendix H, section 1.1.

6.7  Sample Compositing

Compositing of samples for inorganic and organic analyses must be done in the laboratory. Samples should only be
composited if the laboratory detection limit is adequate for the number of samples being composited (up to a maximum of
five) and the holding times will not be exceeded.

7. Quality Control
Additional information is contained in Appendix H. Specific items are referenced throughout.
7.1 General Requirements

7.1.1 Availability of QC Information: All quality control information should be available for inspection by the
certification officer.

7.1.2 Standard Operating Procedures: A manual of analytical methods and the laboratory's QA plan and
Standard Operating Procedures (SOPs) should be readily available to the analysts (see Chapter I11's discussion of
Quality Assurance).

7.1.3 Balances and Weights: Balance range should be appropriate for the application for which it isto be used.
Drinking water chemistry laboratories should use balances that weigh to at least 0.0001 g. The balances should be
calibrated at least annually with ASTM Type, Class 1 or 2 weights. (ASTM, 1916 Race St.., Philadelphia, PA 19103)

This may be done by laboratory personnel or under contract by a manufacturer's representative. We strongly
recommend laboratories have a contract to calibrate balances due to the expense of the weights and to serve asan
outside QC check of the weights and balances. Weights meeting ASTM Type |, Class 1 or 2 specifications should be
recertified if there is reason to believe damage (corrosion, nicks) has occurred or at least every five years.

Laboratory personnel should perform at least weekly checks of the balance. Weights meeting ASTM Type 1
specifications may be used but should be calibrated annually against the reference weights at time of balance
calibration. A record of al checks should be available for inspection. The checks and their frequency should be
as prescribed in the laboratory's QA Plan.

7.1.4 Color Standards: Wavelength settings on spectrophotometers should be verified each day they are used
with color standards. A record of these checks should be available for inspection. The specific checks and their
frequency should be as prescribed in the SOPs.

7.1.5 Thermometers: Thermometers should be traceableto ASTM calibration and recertified whenever the
thermometer has been exposed to temperature extremes.

7.1.6 Traceability of Calibration: Calibrations of all measurement devices should be traceable to national
standards whenever applicable.

7.2 Specific Requirements: The following are required for each analyte for which alaboratory is certified:
7.2.1 Performance Evaluation Samples: The laboratory must analyze performance evaluation samples (if
available) acceptable to the Certifying Authority at least once per year in order to receive and maintain full
certification for an analyte. Results from analysis of the performance evaluation sample must be within the
acceptable limits established by U.S. EPA. These acceptance limits are listed in Table 1V-9. The laboratory
should document the corrective actions taken when a PE sample is missed. A copy of this documentation should
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be forwarded to the certification officer. A make up PE sample must be successfully analyzed. If problems arise,
appropriate action must be taken as specified in Chapter 111, Implementation of Certification Program. See
Appendix H, section 2.5.6

For VOCs, the laboratory may be certified for al VOCs (except vinyl chloride) or for the VOC method if they
successfully analyze at least 80% of the regulated VOCs. The intention of the regulation wasto alow some
flexibility for random misses because the VOC methods include 20 analytes. The intention is not to allow a
laboratory to be certified for an analyte which it misses repeatedly.

7.2.2 Quality Control Samples: At least once each quarter, the laboratory should analyze a quality control
standard for the analytes they are analyzing in that quarter. The check standard should be prepared from a source
other than that from which their standards are prepared. If errors exceed limits specified in the methods,
corrective action must be taken and documented, and a follow-up quality control standard analyzed as soon as
possible to demonstrate the problem has been corrected.

7.2.3 Calibration Curve: Calibration requirementsin the methods must befollowed. If there are none,
these are some guidelinesto follow. At the beginning of each day that samples are to be analyzed, a cdibration
curve covering the sample concentration range and all target analytes should be generated according to the
approved SOP. The curve should be composed of at least three concentrations, although some methods
recommend that five concentrations be included. Some inorganic methods require at least a blank and three
concentrations for each analyte. The calibration standards should be from a source different from the quality
control standard used for 7.2.2.  Field measurements (e.g., pH and chlorine residual) should also be made on
instruments which have been properly calibrated as specified in the method or instrument manual and checked
daily. The less precise the measurement, the greater the number of concentrations which should be included in
the calibration curve. EPA gas chromatography methods recommend using five standards. See Appendix H,
section 2.3.1.

7.2.4 Calibration Check: The calibration for some methodsis so time-consuming that 7.2.3 isimpractical.
For these methods, the cdlibration curve should be initially developed as specified in 7.2.3. Thereafter, at the
beginning of each day on which analyses are performed, this curve should be verified by analysis of at least a
reagent blank and one standard for each of the target analytes in the expected concentration range of the samples
analyzed that day. All checks must be within the control limits specified in the method or the system recalibrated
as specified in 7.2.3.

It is recommended that a calibration standard of one multicomponent analyte (PCBs, toxaphene and chlordane)
also be analyzed each day or work shift. By rotating the analyte chosen, continuing calibration data can be
obtained on al the multicomponent analytes over a period of one to two weeks. If a positive for amulti-
component analyte isfound in a sample, a calibration check for that analyte should be performed as soon as
possible. Calibration requirementsin the methods must be followed if different. See Appendix H, section 2.4.

7.2.5 Blanks: A laboratory reagent blank should be carried through the full analytical procedure with every
sample batch. In general, results from laboratory reagent blanks should not exceed the laboratory's method
detection limit (MDL); see Section 7.2.8 and Appendix H, Section 2.5.4.

7.2.6 Laboratory Fortified Sample Matrix: The laboratory should add a known quantity of analytesto a
minimum of 10% of the routine samples (except when the method specifies a different percentage, e.g., furnace
methods or none as in 524.2) to determine sample matrix interference. The fortified concentration should not be
less than the background concentration of the sample selected for fortification unless specified by the method.  If
the sample concentration is unknown or less than detectable, the analyst should choose an appropriate
concentration (e.g., a percentage of the MCL or mid point in the calibration range). Over time, samples from
all routine sample sour ces should befortified as much asispractical. If any of these checks are not within
the control limits specified in 7.2.7, and the laboratory performance isin control, the result for that sample must
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be labeled to inform the data user that the results are suspect due to matrix effects. See Appendix H, section
25.2.

7.2.7 Control Charts: Control charts, generated from laboratory fortified blanks (L FBs) should be maintained
by the laboratory. Until sufficient data are available from the laboratory, usually a minimum of 20 to 30 test
results on a specific analysis, the laboratory should use the control limits (if specified) in the methods.

When sufficient data become available, the laboratory should develop FRB control charts from the mean percent
recovery () and the standard deviation (S) of the percent recovery for the QC checks specified above (see
Chapter V1 of the Handbook for Analytical QC in Water and Wastewater Laboratories, EPA-600/4-79-019 or
Sandard Methods for the Examination of Water and Wastewater, part 1020B, or similar QC reference texts for
further information). These data are used to establish upper and lower control limits as follows:

upper control limit = _+3S (upper warning limit + 2S)
lower control limit =_ - 3S (lower warning limit - 2S)

After each five to ten new recovery measurements, new control limits should be calculated using the most recent
20-30 data points. These calculated control limits should not exceed those established in the method. If any of
these control limits are tighter than the method specifications, the laboratory should use the tighter criteria.

7.2.8 Initial Demonstration of Capability: Before beginning the analysis of compliance samples, an initial
demonstration of capability (IDC) must be performed for each method. It isrecommended that an IDC be
performed for each analyst and instrument. In addition, it is recommended that the IDC also addressthe
variability introduced if more than one sample preparation technician isused. Precision, accuracy and MDL
should be similar for each technician. The IDC includes a demonstration of the ability to achieve alow
background, the precision and accuracy required by the method, the method detection limit (MDL) in accordance
with the procedure given in 40 CFR 136, Appendix B and satisfactory performance on an unknown sample. This
definition is more encompassing than the definition of IDC in the methods. The IDC should be redone if thereis
achange in analyst, instrument or a significant change in the method. Minor changes should prompt a check to
ascertain that the precision, accuracy and sensitivity have been maintained.

7.2.9 Quantitation of Multicomponent Analytes (toxaphene, chlordane and PCBs) The quantitation of multi-
component analytes requires professional judgment on the part of the analyst. Thisisrequired dueto the
complex nature of the chromatography involved, sample weathering and degradation and interferences that may
be present in the samples. The pattern of peaks found in the sample should be examined carefully and compared
to astandard. The peaksin the sample that match the peak ratios in the standard can be used in quantitation.
Peaks that have obvious interferences (such as pesticides or phthalates or peaks exhibiting poor peak shape) or
appear to have been degraded or weathered should not be used for quantitation. A representative number (5-9)
of peaksis suggested. Peak area should be used for quantitation and the analyst should ensure that the samples
and standards have been integrated in the same manner. Quantitation can be done by using the total pesk area
(comparing the area of the 5-9 peaks used for quantitation of the sample to the area of the standard) or by
calculating each peak separately (using area) and taking the average concentration of the 5-9 peaks. Because of
factors such as peak shape and baseline rise, the most accurate quantitation is obtained when the concentration of
the sample closely matches that of the standard (e.g., within 20% of the standard). See EPA Method 8081,
Organochlorine Pesticides and PCBs as Araclors by Gas Chromatography: Capillary Column Technigue, for a
more detailed discussion of quantitation of multicomponent analytes.

Note: PCBs are qualitatively identified as Aroclors and measured for compliance purposes as
decachlorobiphenyl. Chlordane isregulated as technical chlordane, a mixture of at least 11 major components
and 30 minor ones.

7.2.10 Periodic MDL Calculation: Method detection limit calculations are required by regulation for VOCs,
lead and composited samples. Table 1V-8 liststhe MDL requirements in the drinking water regulations.
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The CFR requires that a method detection limit of 0.0005 mg/L be attained for VOCs. For inorganics, a
method detection limit of 1/5 of the MCL must be attained for compositing. Otherwise, the MCL isthe required
detection limit for inorganics. For SOCs, the detection limits listed in the CFR must be attained for compositing,
but are currently not required for certification. Thisis somewhat contradictory, because the detection limitslisted
are the required monitoring triggers. Most methods require initial MDL calculations for all analytes. It is
therefore recommended that the certification officers require the laboratories to calculate their detection limits for
all regulated contaminants until a change is made in the regulation. See Appendix H, section 2.3 for more
guidelineson MDLs.

It is recommended that sample preparation and analyses for the MDL calculation be made over a period of at
least three days to provide amore realistic MDL. The analyst should recalculate MDL s when a significant
change in the method, analyst or instrument is made which would affect the MDL. In addition, the analyst should
regularly check the MDL s by analyzing laboratory fortified blanks at the same level as those that were used to
caculate the MDL.

The calculation of MDLs by the CFR procedure may not be adequate for Aroclors, toxaphene and chlordane
because they require pattern or peak profile recognition for identification. Presently, no standard procedure
exists, so it isrecommended that the MDL be defined as the lowest concentration for which pattern recognition is
possible.

7.2.11 Low Level Quantitation: The laboratory's detection limits should be reported to the client along with
thedata. Many laboratories are uneasy reporting all detections above their MDL s because they realize that
statitically, contaminants present at the MDL concentration may be missed 50% of thetime. Also, contaminants
may be reported which cannot be confirmed by a second technique. Laboratories may prefer not to report
contaminants at levels less than two to three timestheir MDL or below the level at which they routinely analyze
their lowest standard. While this may be a scientifically sound practice, whether it is an acceptable practice will
depend on State and Federal reporting requirements. It isimportant for users of datato understand the statistical
and qualitative significance of the data. Laboratories may be required by the States to achieve a specific MDL or
quantitation limit more stringent than that required by EPA.

7.2.12 Laboratory Fortified Blanks: The analyst should routinely verify the reporting limit (if one is used) for
each analyte by analyzing alaboratory fortified blank at the reporting level. 1n addition, most methods require
that alaboratory fortified blank be analyzed with each batch of samples at ten timesthe MDL or amid level
standard. Precision and accuracy data must be documented for this determination.

7.2.13 Qualitative I dentification: The analyst should also verify at what concentration specificity (qualitative
identification/confirmation) can be determined (e.g., a spectrum should be identifiable or second column
confirmation should be possible).

8. Recordsand Data Reporting

8.1 Legal Defensibility: Compliance monitoring data should be made legally defensible by keeping thorough and
accurate records. The QA plan and/or SOPs should describe the policies and procedures used by the facility for record
retention and storage. If samples are expected to become part of alegal action, chain of custody procedures should be
used ( See Appendix A).

8.2 Maintenance of Records: Public Water Systems are required to maintain records of chemical analyses of
compliance samples for 10 years (40 CFR 141.33) and lead and copper for 12 years (40 CFR 141.91). The laboratory
should maintain easily accessible records for five years or until the next certification data audit is complete, whichever is
longer. The client water system should be notified before disposing of records so they may request copies if needed.
Thisincludes all raw data, calculations, and quality control data. These data files may be either hard copy, microfiche or
electronic. Electronic data should always be backed up by protected tape or disk or hard copy. If thelaboratory
changes its computer hardware or software, it should make provisions for transferring old data to the new system so that
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it remains retrievable within the time frames specified above. Data which is expected to become part of alegal action
will probably need to be maintained for alonger period of time. Check with your legal counsel. See Appendix H,
section 3.0, and Good Automated Laboratory Practices, EPA 2185, Office of Information Management, Research
Triangle Park, NC 27711, 8/10/95.

8.3 Sampling Records.  Data should be recorded in ink with any changes lined through such that original entry is
visible. Changes should be initialed and dated. The following information should be readily available in a summary or
other record(s):
8.3.1 Date, location (including name of utility and PWSS ID #), site within the system, time of sampling,
name, organization and phone number of the sampler, and analyses required;

8.3.2 ldertification of the sample asto whether it is a routine distribution system sample, check sample, raw
or finished water sample, repeat or confirmation sample or other special purpose sample;

8.3.3  Dateof receipt of the sample;
8.3.4  Samplevolume/weight, container type, preservation and holding time and condition on receipt;
8.3.5  pH and disinfectant residua at time of sampling (from plant records);
8.3.6  Transportation and delivery of the sample (person/carrier, conditions).
8.4 Analytical Records  Data should be recorded in ink with any changes lined through such that original entry is
visible. Changes should be initialed and dated. The following information should be readily available:
8.4.1 Laboratory and persons responsible for performing analysis;
8.4.2  Anaytical techniques/methods used;
8.4.3 Dateand time of anaysis;
8.4.4  Results of sample and quality control analyses;
8.45  Cadlibration and standards information.
85  Personnel Records:
Resumes and training records should be maintained for all personnel. Analyst and technician Initial Demonstration of

Capahility documentation should be kept on file as well as results of proficiency testing.

8.6 Reconstruction of Data: Adequate information should be available to allow the auditor to reconstruct the final
results for compliance samples and performance evaluation samples. See Appendix H.

8.7 Computer programs. Computer programs should be verified initially and periodically by manual calculations and
the calculations should be available for inspection. Accessto computer programs and electronic data should be limited
to appropriate personnel.

9. Action Responseto Laboratory Results

When alaboratory is responsible, either by contract or State policy, to report sample results which would cause a system
to be out of compliance, the proper authority should be promptly notified and a request should be made for resampling
from the same sampling point immediately. See Chapter I11.
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TablelV-1 Glassware Cleaning Procedures - consult the method for complete details; do not over heat volumetric

glassware
Method Washing Drying
502.2/504/504.1/524.2 Detergent wash, rinse withtap and | 1052C for 1 hour
ditilled water
505 Detergent wash, rinse with tap and | 4002C for 1 hour or rinse with
reagent water acetone
506 Rinse immediately with last 4007C for 1 hour or rinse with
solvent used, wash with hot water | acetone
and detergent, rinse with tap and
reagent water
507/508 Rinse immediately with last 4007C for 1 hour or rinse with
solvent used, wash with hot water | acetone
and detergent, rinse with tap and
reagent water
508.1 Detergent wash, rinse with tap and | 4002C for 2 hours
reagent water or solvent rinse
508A no specifications, suggest the no specification, suggest the same
same as 515.1/515.2 as515.1/515.2
509 Detergent wash, rinse withtap and | 1052C for 1 hour for septa,
reagent water 4007C for 1 hour for vials
515.1/515.2 Rinse immediately with last 4007C for 1 hour or rinse with
solvent used, wash with hot water | acetone
and detergent, rinse with dilute
acid, tap and reagent water
525.2 Detergent wash, rinse withtap and | air dry or muffle(no specs)
distilled water or solvent rinse (suggest 4007C for 1 hour)
531.1/6610 Rinse immediately with last 4507C for 1 hour or rinse with
solvent used, wash with hot water | acetone
and detergent, rinse with tap and
reagent water
547/548.1 Rinse immediately with last 4007C for several hours or rinse
solvent used, wash with hot water | with methanol
and detergent, rinse with tap and
reagent water
549.1 Rinse immediately with last 1307C for severa hoursor rinse
solvent used, wash with hot water | with methanol
and detergent, rinse with tap and
reagent water
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Method
550/550.1

Washing

Rinse immediately with last
solvent used, wash with hot water
and detergent, rinse with tap and
reagent water

Drying

4007C for 15-30 minutes or rinse
with acetone or pesticide quality
hexane

1613

Rinse with solvent, sonicate with
detergent for 30 minutes, rinse
sequentially with methanol, hot
tap water, methanol, acetone and
methylene chloride

Air dry

Metals

Wash with detergent, rinse with
tap water, soak 4 hoursin 20%
(V/V) nitric acid or dilute
nitric(~8%)/
hydrochloric(~17%), rinse with
reagent water

Air dry

Inorganics

Wash with detergent, rinse with
tap and reagent water (use
phosphate free detergent for
o-phosphate analysis)

Air dry
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TablelV-2 Approved Methodsfor Primary Inorganic Chemicals, Parametersin the Lead and Copper Rule,
Sodium, and Turbidity [8141.23(k)(1)]

Contaminant M ethodology EPA ASTM? SV Other
Antimony ICP-MS 200.8°

Hydride-AA D3697-92

AA-Platform 200.9°

AA-Furnace 3113B
Arsenic ICP 200.7° 3120B

ICP-MS 200.8°

AA-Platform 200.9°

AA-Furnace D2972-93C 3113B

Hydride-AA D2972-93B 3114B
Achedtos TEM 100.1°

TEM 100.2%°
Berium ICP 200.7° 3120B

ICP-MS 200.8°

AA-Direct 3111D

AA-Furnace 3113B
Beryllium ICP 200.7° 3120B

ICP-MS 200.8°

AA-Platform 200.9°

AA-Furnace D3645-93B 3113B
Cadmium ICP 200.7°

ICP-MS 200.8°

AA-Platform 200.9°

AA-Furnace 3113B
Chromium ICP 200.7° 3120B

ICP-MS 200.8°
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Contaminant M ethodology EPA ASTM? SV Other
AA-Platform 200.9°
AA-Furnace 3113B
Cyanide Man. Distillation 4500-CN-C
followed by:
Spec., Amenable D2036-91B 4500-CN-G
Spec.Manual D2036-91A 4500-CN-E 1-3300-85°
Semi-auto 335.4°
lon Sel. Elec.(ISE) 4500CN-F
Fluoride lon Chromatography 300.0° D4327-91 4110B
Manual Distill. 4500F-B,D
SPADNS
Manual |SE D1179-93B 4500F-C
Automated | SE 380-75WE™
Auto. Alizarin 4500F-E 129-72W*
Mercury Manual Cold Vapor 245.1% D3223-91 3112B
Auto. Cold Vapor 245.2"
ICP-MS 200.8°
Nitrate lon Chromatography 300.0° D4327-91 4110B B-1011°
Auto Cd Reduction 353.2° D3867-90A 4500-NO;-F
lon Selective Elec. 4500-NO3-D 601’
Man Cd Reduction D3867-90B 4500-NOs-E
Nitrite lon Chromatography 300.0° D4327-91 4110B B-1011°
Auto Cd Reduction 353.2° D3867-90A 4500-NO;-F
Man Cd Reduction D3867-90B 4500-NOs-E
Spectrophotometric 4500-NO,-B
Selenium Hydride-AA D3859-93A 3114B
ICP-MS 200.8°
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Contaminant M ethodology EPA ASTM? SV Other
AA-Platform 200.9°
AA-Furnace D3859-93B 3113B
Thallium ICP-MS 200.8°
AA-Platform 200.9°
Lead AA-Furnace D3559-90D 3113B
ICP-MS 200.8°
AA-Platform 200.9°
Copper AA-Furnace D1688-90C 3113B
AA-Direct D1688-90A 3111B
ICP 200.7% 31208
ICP-MS 200.8°
AA-Platform 200.9°
pH Electrometric 150.1* D1293-84 4500-H*-B
150.2"
Conductivity Conductance D1125-91A 2510B
Cacium EDTA titration D511-93A 3500-Ca-D
AA-Direct D511-93B 3111B
ICP 200.7% 31208
Alkalinity Titration D1067-92B 2320B
Elec. titration 1-1030-85°
Ortho- Color, automated 365.1° 4500-P-F
phosphate ascorhic acid
unfiltered,
no digestion or Color, D515-88A 4500-P-E
hydrolysis ascorbic acid
Color, -1601-85
phosphomolybdate
AutoSegmented Flow 1-2601-90°
Auto discrete 1-2598-85°
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Contaminant M ethodology EPA ASTM? SV Other
lon Chromatography 300.0° D4327-91 4110
Silica Color, 1-1700-85°
molybdate blue;
auto seg. flow 1-2700-85°
Color D859-88
Molybdosilicate 4500-Si-D
Heteropoly blue 4500-Si-E
Auto. molybdate 4500-Si F
reactive silica
ICP 200.7° 31208
Temperature Thermometric 2550B
Sodium ICP 200.7%
AA-Direct 3111B
Turbidity Nephelometric® 180.1 2130B GLI Method 2*2
FOOTNOTES

1

10

11

12

Methods 150.1, 150.2 and 245.2 are available from US EPA, EMSL, Cincinnati, OH 45268. The identical methods were formerly in
"Methods for Chemical Analysis of Water and Wastes," EPA-600/4-79-020, March 1983.

"Methods for the Determination of Metals in Environmental Samples - Supplement |," EPA-600/R-94-111, May 1994. Availableat NTIS, PB
94-184942.

Annual Book of ASTM Standards, Vols. 11.01 and 11.02, American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA
19103.

Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992, American Public Health Association, 1015 Fifteenth
Street NW, Washington, D.C. 20005.

Available from Books and Open-File Reports Section, U.S. Geologica Survey, Federa Center, Box 25425, Denver, CO 80225-0425.
"Methods for the Determination of Inorganic Substancesin Environmental Samples," EPA-600/R-93-100, August 1993. Availableat NTIS,
PB94-121811.

Technical Bulletin 601 "Standard Method of Test for Nitrate in Drinking Water," July 1994, PN 221890-001, ATI Orion, 529 Main Street,
Boston, MA 02129. This method isidentical to Orion WeWWG/5880, which is approved for nitrate analysis. ATI Orion republished the
method in 1994, and renumbered it as 601, because the 1985 manual "Orion Guide to Water and Wastewater Analysis," which contained
WeWWG/5880, is no longer available.

Method B-1011, "Waters Test Method for Determination of Nitrite/Nitrate in Water Using Single Column lon Chromatography,” Millipore
Corporation, Waters Chromatography Division, 34 Maple Street, Milford, MA 01757.

Method 100.1, "Analytical Method for Determination of Ashestos Fibersin Water," EPA-600/4-83-043, EPA, September 1983. Available at
NTIS, PB 83-260471.

Method 100.2, "Determination of Asbestos Structure Over 10-um In Length in Drinking Water," EPA-600/R-94-134, June 1994. Available
at NTIS, PB 94-201902.

Industrial Method No. 129-71W, "Fluoride in Water and Wastewater," December 1972, and Method No. 380-75WE, "Fuoride in Water and
Wastewater," February 1976, Technicon Industrial Systems, Tarrytown, NY 10591.

GLI Method 2, "Turbidity," November 2, 1992, Great Lakes Instruments, Inc., 8855 North 55th Street, Milwaukee, Wisconsin 53223
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TableV-3 Approved Methodsfor Primary Organic Chemicals[8141.24(e)]

Contaminant Method®
Benzene 502.2, 524.2
Carbon tetrachloride 502.2, 524.2, 551
Chlorobenzene 502.2, 524.2
1,2-Dichlorobenzene 502.2, 524.2
1,4-Dichlorobenzene 502.2, 524.2
1,2-Dichloroethane 502.2, 524.2
cis-1,2-Dichloroethylene 502.2, 524.2
trans-1,2-Dichloroethylene 502.2, 524.2
Dichloromethane 502.2, 524.2
1,2-Dichloropropane 502.2, 524.2
Ethylbenzene 502.2, 524.2
Styrene 502.2, 524.2
Tetrachloroethylene 502.2, 524.2, 551

1,1,1-Trichloroethane

502.2,524.2, 551

Trichloroethylene 502.2, 524.2, 551
Toluene 502.2, 524.2
1,2,4-Trichlorobenzene 502.2, 524.2
1,1-Dichloroethylene 502.2, 524.2
1,1,2-Trichloroethane 502.2, 524.2
Vinyl chloride 502.2, 524.2
Xylenes (total) 502.2, 524.2
2,3,7,8-TCDD (dioxin) 1613

2,4-D 515.2, 515.1, 555
Alachlor 505%, 507, 508.1, 525.2
Atrazine 505%, 507, 508.1, 525.2
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Contaminant

Method?®

Benzo(a)pyrene 525.2, 550, 550.1
Carbofuran 531.1, 6610
Chlordane 505, 508, 508.1, 525.2
Dalapon 515.1, 552.1
Di(2-ethylhexyl)adipate 506, 525.2
Di(2-ethylhexyl)phthalate 506, 525.2
Dibromochloropropane (DBCP) 504.1, 551

Dinoseb 515.2,515.1, 555
Diquat 549.1

Endothall 548.1

Endrin 505, 508, 508.1, 525.2
Ethylene dibromide (EDB) 504.1, 551

Glyphosate 547, 6651

Heptachlor 505, 508, 508.1, 525.2

Heptachlor Epoxide

505, 508, 508.1, 525.2

Hexachlorobenzene

505, 508, 508.1, 525.2

Hexachlorocyclopentadiene

505, 508, 508.1, 525.2

Lindane 505, 508, 508.1, 525.2
Methoxychlor 505, 508, 508.1, 525.2
Oxamyl 531.1, 6610
PCBs (as decachlorobiphenyl)? 508A

(as Aroclors) 505, 508
Pentachlorophenol 515.1, 515.2, 525.2, 555
Picloram 515.1, 515.2, 555
Simazine 505", 507, 508.1, 525.2
2,4,5-TP (Silvex) 515.1, 515.2, 555
Toxaphene 505, 508, 525.2
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Contaminant Method?®

Tota Trihalomethanes 502.2, 524.2, 551

! A nitrogen-phosphorous detector should be substituted for the electron capture detector in Method 505 (or another
approved method should be used) to determine alachlor, atrazine and simazine, if lower detection limits are required.

2 pCBs are qualitatively identified as Aroclors and measured for compliance purposes as decachlorobiphenyl using
Method 508A.

% Methods 502.2, 505, 507, 508, 508A, 515.1 and 531.1 are in Methods for the Determination of Organic Compounds
in Drinking Water, EPA-600/4-88-039, December 1988, Revised, July 1991. Methods 506, 547, 550, 550.1 and 551
arein Methods for the Determination of Organic Compounds in Drinking Water - Supplement |, EPA-600-4-90-020,
July 1990. Methods 515.2, 524.2, 548.1, 549.1, 552.1 and 555 are in Methods for the Determination of Organic
Compounds in Drinking Water - Supplement 11, EPA-600/R-92-129, August 1992. Method 1613, Tetra-Through
Octa Chlorinated Dioxins and Furans by Isotopic Dilution HRGC/HRMS, EPA-81/B-94-003, October 1994 These
documents are available from the National Technical Information Service, NT1S PB91-231480, PB91-146027 and
PB92-207703 and PB95-104774, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, Virginia22161.
The toll-free number is 800-553-6847. Method 1613 is available from USEPA Office of Water Resource Center
(RC-4100), 401 M. Street S.W., Washington, D.C. 20460. The phone number is 202-260-7786. EPA Methods 504.1,
508.1 and 525.2 are available from US EPA NERL, Cincinnati, OH 45268. The phone number is (513)-569-7586.
Method 6651 is contained in the 18th edition of Sandard Methods for the Examination of Water and Wastewater,
1992, and Method 6610 is contained in the Supplement to the 18th edition of Sandard Methods for the Examination
of Water and Wastewater, 1994, American Public Health Association, 1015 Fifteenth Street NW, Washington, D.C.
20005.
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TablelV-4 Approved Methodsfor " Unregulated" Contaminants (8141.40)

Regulations specified in 8141.40 require monitoring for certain contaminants to which maximum contaminant
levels do not apply. These chemicals are called "unregulated" contaminants, and presently include sulfate, 34 volatile
organic chemicals (VOCs) and 13 synthetic organic chemicals (SOCs).

Analysisfor the 34 unregulated VOCs listed under paragraphs (e) and (j) of §141.40 shall be conducted using the
following recommended methods, or their equivalent as determined by EPA.

"Unregulated" VOC Contaminants Method
Chloroform 502.2, 524.2, 551
Bromodichloromethane 502.2, 524.2, 551
Bromoform 502.2, 524.2, 551
Chlorodibromomethane 502.2, 524.2, 551
Bromobenzene 502.2, 524.2
Bromomethane 502.2, 524.2
Chloroethane 502.2, 524.2
Chloromethane 502.2, 524.2
o-Chlorotoluene 502.2, 524.2
p-Chlorotoluene 502.2, 524.2
Dibromomethane 502.2, 524.2
m-Dichlorobenzene 502.2, 524.2
1,1-Dichloroethane 502.2, 524.2
1,3-Dichloropropane 502.2, 524.2
2,2-Dichloropropane 502.2, 524.2
1,1-Dichloropropene 502.2, 524.2
1,3-Dichloropropene 502.2, 524.2
1,1,2,2-Tetrachloroethane 502.2, 524.2
1,1,1,2-Tetrachloroethane 502.2, 524.2
1,2,3-Trichloropropane 502.2, 524.2, 504.1
State Discretionary Contaminants METHODS
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State Discretionary Contaminants

METHODS

Bromochloromethane 502.2, 524.2
n-Butylbenzene 502.2, 524.2
sec-Butylbenzene 502.2, 524.2
tert-Butylbenzene 502.2, 524.2
Dichlorodifluoromethane 502.2, 524.2
Fluorotrichloromethane 502.2, 524.2
Hexachlorobutadiene 502.2, 524.2
| sopropylbenzene 502.2, 524.2
p-1sopropyltoluene 502.2, 524.2
Naphthalene 502.2, 524.2
n-Propylbenzene 502.2, 524.2
1,2,3-Trichlorobenzene 502.2, 524.2
1,2,4-Trimethylbenzene 502.2, 524.2
1,3,5-Trimethylbenzene 502.2, 524.2

Analysis for the 13 unregulated SOCs listed under paragraph (n)(11) of §141.40 shall be conducted using the

following recommended methods.

"Unregulated" SOC Contaminants Methods

Aldicarb 531.1, 6610*
Aldicarb sulfone 531.1, 6610*
Aldicarb sulfoxide 531.1, 6610*

Aldrin 505, 508, 525.2, 508.1
Butachlor 507, 525.2

Carbaryl 531.1, 6610*
Dicamba 515.1, 515.2, 555
Dieldrin 505, 508, 525.2, 508.1
3-Hydroxycarbofuran 531.1, 6610*
Methomyl 531.1, 6610*
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